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(54) Automobile signal lamp 

(57) An automobile signal lamp (1) having at least 
one lighl emitting unit including a light source (2) whose 
main light emitting direction (optical axis (X)) substan- 
tially coincides with the irradiation axis (2) of .the auto- 
mobile signal lamp, a first reflecting surface (3) corre- 
sponding to at least irradiation direction side half of a 
parabolic reflecting surface (32) obtained by rotating 
around said optical axis (X) a parabola taking said light 



source (2) as focal point, and a direction (Y) orthogonal 
to said optical axis (X). of the automobile signal lamp as 
axis : and a second reflecting surface (4) separated from 
said optical axis (X) by a . convenient distance respec- 
tively in the reflection direction of said first reflecting sur- 
face (3), disposed radially not to interfere each other, 
and reflecting light from said first reflecting surface (3) 
in a direction parallel to said irradiation axis (Z). 
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Description 

r - ■ - 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention concerns an automobile 
signal lamp; such as tail lamp, stop lamp or the like, and 
more particularly, a composition allowing to supply novel 
shapes and to improve further the efficiency of said au- 
tomobile signal lamp. . 

[0002] Fig: 12 shows an example of composition of 
conventional this, kind of automobile signal lamp 90 
wherein an LED lamp is adopted as light source 91 and, 
as said LED lamp is relatively restricted in its irradiation 
angle to about 40 to 60 degrees, a plurality of them are 
adopted to glitter the whole surface of a lens 92. * 
[0003] Said light source 91 is disposed in matrix on a 
print circuit board 93 and a lens cut 92 imparting a de- 
sired light distribution characteristic as tail lamp or the 
like to the light from the light source 91 is disposed on 
the surlace of said lens 92 respectively corresponding 
to the respective position where said light source 91 is 
installed. . . ~ 

SUMMARY OF THE INVENTION 

[0004] However, in the automobile signal lamp 90 of 
the aforementioned conventional composition, the 
number of light source 91 is set giving priority to glitter 
the whole surlace of the lens 92, than the required 
brightness as tail lamp or the like, as it is obvious from 
the previous description, an excessive number is adopt- 
ed as for the illuminance, and more than necessary elec- 
tricity is consumed, namely the efficiency is low. 
[0005] Moreover, said lens cut 92a corresponds to the 
position where the light source 91. is disposed, and as 
the light source 91 is disposed matrix on a print circuit 
board 93, its arrangement is limited to matrix form or the 
like. As the result, the disposition of the lens cut 92 is 
also restricted, variations are not abundant, the lens 92 
surlace design becomes monotone, and becomes poor 
in designing. 

[0006] The present invention intends to solve the 
aforementioned conventional problems by providing an 
' automobile signal lamp, comprising at least one light 
emitting unit including a light source whose main light 
emitting direction substantially agrees with the irradia- 
tion axis of the automobile signal lamp, a first reflecting 
surface corresponding to at least irradiation direction 
side half of a parabolic reflecting surface obtained by 
rotating around said irradiation axis a parabola taking 
said light source as focal point, and a direction orthogr 
onal to said irradiation axis of the automobile signal lamp 
as central line, and a second reflecting surface separat- 
ed from said irradiation axis by a convenient distance 
respectively in the reflection direction of said first reflect- 
ing surface, disposed radially not to interfere each other, 



and reflecting light from said first reflecting surface in a 
. direction parallel to said irradiation axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 ' 

[0007] 

Fig. 1 is a front view showing a first light emitting 
unit portion; 

10 Fig. 2 is a cross section along. the line A-A of Fig. 1 ; - 
Fig. 3 is an illustrative drawing showing a composi- 
tion of the light emitting unit of the same first em- 
bodiment; 

Fig. 4 is a perspective view showing a state of use 
15 of the same automobile signal lamp; 

Fig. 5 is a cross section showing a portion of light 
emitting unit, essential part of the same automobile 
signal lamp; ... 

Fig. 6 is a cross section showing a second embod- 
20 ; iment of an automobile signal lamp according also 
to the present invention by its essential part; 
. Fig. 7 is a cross section showing a third embodiment 
of an automobile signallamp according also to the 
■ present invention by its essential part; 
^5 Fig. 8 is a front view of the same third embodiment; 
Fig. 9 is a cross section showing a. fourth embodi- 
ment of an automobile signal lamp according also 
to the present invention by its essential part; , 
• Fig. 10 is a cross section showing a variant of the 
30 same fourth embodiment by its essential part; 

■Fig. 11 is a cross section showing a fifth embodi- 
ment of an automobile signal lamp according also 
to the present invention by a portion of light emitting 
unit; and 

35 Fig. 12 is a cross section showing a conventional 
example. 

DETAILED DESCRIPTION OF THE PREFERRED 
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EMBODIMENTS 



[0008] Now the present invention will be described in 
detail based on embodiments shown in drawings. A first 
■ embodiment of automobile signal lamp according to the 
present invention is indicated by a symbol 1 in Fig. 1 to 

45 Fig. 4 and in this embodiment also, an LED lamp rela- 
tively narrow in irradiation angle is adopted as the light 
source, and as for the composition of a conventional ex- 
ample, an example wherein more .than necessary 
number of light source 2 is required for assuring the 

50 brightness. 

[0009] In the present invention also, is installed by 
agreeing the optical axis X, its main light emitting direc- 
tion, with the irradiation axis Z of an automobile signal 
lamp 1 , its front (irradiation axis Z direction) is covered 

S5 with a first reflecting surface 3, and light Irom said light 
source 2 is never irradiated directly in teleirradiation di- 
rection of this automobile signal lamp 1 . 
[0010] A parabola taking said light source 2 as focal 
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point appears in a cross section of said first reflecting 
surface 3 agreeing with said optical axis X, ant at this 
moment, the central axis Y of said parabola is orthogo- 
nal to the optical axis X of said light of source 2. In other 
words, it is also orthogonal to the irradiation axis of this 
automobile signal lamp 1 . 

[001 1] Said parabola is rotated around the optical axis 
X of said light source 2 to form a parabolic reflecting , 
surface 3a (3b). At this moment, in the vicinity of the' 
optical axis X, as the portion in the proximity of the par- 
abolic apex forms a closed space surrounding the pe- 
riphery of the light source 2, this portion is excluded to 
let the light from the light source 2 radiate outside. 
[001 2] The design of said parabolic reflecting surface 
3a can be modified conveniently according to said light 
source .2 characteristics. For example, if said light 
source 2 radiates light only forward as LED lamp, only, 
forward side 3a of two parabolic reflecting surface 3a; 
3b (refer to Fig. 5 too) appearing forward and backward 
in the irradiation direction of the automobile signal lamp 
1 may be selected. 

[0013] When the light source 2 is the one radiating 
light with an uniform intensity approximately all around 
its circumference as an incandescent lamp, said para- 
bolic reflecting surface 3a may be enough; however, if 
a parabolic reflecting surface 3b appearing backward in', 
the irradiation direction is also adopted as first reflecting ' 
surface 3 (Fig. 5), light utilization factor of the light 
source 2 will increase and a further brighter automobile 
signal lamp 1 can be realized. 

[0014] . By setting a first reflecting surface 3 as men- 
tioned above, light from the light source 2 is reflected by 
'the parabolic reflecting surface 3a and then reflected in 
a direction parallel to the parabola central axis Y. At this 
moment, as said parabolic reflecting surface 3a rotates 
about the optical axis X, the reflected ligru is generated 
radially around the optical axis X. ■ 
[0015] In the present invention a second reflecting 
surface 4 is prepared in addition to said first reflecting 
surface 3, this second reflecting surface 3 is. disposed 
in the optical path of the light reflected from said first 
reflecting surface 3 and reflects this light in a direction 
parallel to the irradiation axis Z of the automobile signal 
lamp 1 : At this moment, said second reflecting surface 
4 may be disposed in an annular form at an equidistant 
position from the optical axis X. 

[0016] As shown in Fig. 1 and Fig. 3, a range of 360' 
degrees irradiated' by the light from said first reflecting 
surface 3 may be divided into radial convenient divi- 
sions, a small reflecting surface 4a disposed in each di- 
vision changing distance from the optical axis X, and the 
second reflecting surface 4a composed by synthesizing 
these small reflecting surfaces 4a. If this small reflecting 
surface 4a is adopted, by devising the small reflecting 
surface 4a disposition state, designing variation such as 
star shape can be imparted to the light emission pattern. 
Moreover, it is free to diffuse the reflected light by mak- 
ing the reflecting surface shape of the small reflecting 
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'' surface 4a convex, concave, undulated or other conven- 
ient curved surface. 

[0017] / The light emitting unit 5 is composed of the light 
source 2, the first reflecting surface 3 and the second 

5 reflecting surface 4 described above, and the automo- 
■ bile signal lamp 1 of the present invention is composed 
■ by assembling at least one or more this light emitting 
unit 5 as shown in Fig. 4 (the drawing show's ah example 
wherein the automobile signal lamp 1 is composed by 

io assembling six light emitting units 5). 

[0018] Therefore, if the mounting direction of said light 
emitting unit 5 to said automobile signal lamp 1 is known, 
the reflected light from the small reflecting surface 4a 
will satisfy as it is the light distribution characteristics as 

'■is tail lamp or the like of the automobile signal lamp 1, by 
. , imparting to said small reflecting surface 4a a reflecting 
, surface shape that would diffuse the reflected light in a 
broad angle in the horizontal direction, and diffuse the 
reflected light in a not so broad angle in the vertical di- 

20 rection. * 
[0019] Next, the function and effect of the automobile 
signal lamp 1 of the present invention having the afore- 
mentioned composition. As the present invention di- 
verges once the light from the light source 2 in the hor- 

25 izontal direction in respect of the. optical axis X by the 
first reflecting surface 3 and then directs to the irradia- 
tion direction by the second reflecting surface 4, the light 
emitting area of the light-emitting unit 5 can be set freely. 
[0020] This allows to'set arbitrarily the number of light 

30 source 2 to be arranged in the automobile signal lamp 
1 and, in other words, the brightness of the automobile 
signal lamp 1 can be optimized by optimizing the light 
emitting area of said light emitting unit 5, and unneces- 
sary brightness and power consumption due to the light 

35 emission from all aver the. light emitting surface of the 
automobile signal lamp, 1 encountered in the prior art 
can be prevented. In addition, the light emitting shape 
of the light emitting unit 5 can be set , arbitrarily by the 
combination of small reflecting surface 4a, the light emit- 

40 ting surface of the automobile signal lamp 1 can be de- 
signed more freely. 

[0021] Fig. 6 shows the essential parts of the second 
embodiment of the present invention, and this second 
embodiment concerns principally the composition of the 

^5 second reflecting surface. In the aforementioned first 
embodiment, the second reflecting surface 4 was 
formed as a mirror surface reflecting totally the light from 
the first reflecting surface by depositing aluminum on a 
basically opaque member (possibly transparent 

so member) ; however, the light emitting unit 15 may be 
formed with a high refractive transparent member.hav- 
ing the refractive index higher than unit such as trans- 
parent resin. 

[0022] In this case, it is well formed in an approximate- 
55 |y rectangular prism shape whose incident surface 15b 
directed to the light source is approximately orthogonal 
to the light from the first reflecting surface 3, output sur- 
face 14c is approximately orthogonal to the irradiation 
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direction; and back surface 1 4d is set to an angle of total 
internal reflection by the difference of refractive index in 
respect with the atmosphere to the light incident from 
the incident surface 15b, at a position corresponding to 
the small reflecting surface 4a of the light emitting unit 5. 
[0023] Here : as mentioned for the first embodiment, 
the output surface 14c can be formed arbitrarily into con- 
cave, convex, undulated or other convenient curbed 
surface to perform the diffusion. Besides, in this second 
embodiment/using the fact that the light emitting unit 1 5 
is made of transparent resin member, the reflex reflector 
6 may be formed on the total or partial area except for 
the position where said small reflecting surface 4a is in- 
st^ed, 

[?:'.• X] Fig. 7 to Fig: 8 show a third embodiment of the 
f , -it invention. In the aforementioned second em- 
t " :ient, the second reflecting surface 1.4 (small re- 
f; : . . t ng surface 1 4a) was formed using transparent resin 
member. Now, the observation of this kind of automobile, 
signal lamp 1 teaches that'the light emitting surface is 
covered with a lens 7 made of transparent resin member 
for most of them. 

[0025] Therefore, in this third embodiment, an inci- 
dent surface 24b having a composition similar to the 
small reflecting surface 14a of the second embodiment, 
and a small reflecting surface 24a having a back surface 
24d are disposed on a lens. However, in. this case, the 
output surface 24c is common with the lens 7 surface 
7a. Besides, this surface 7a can be formed arbitrarily 
into concave,, convex, undulated or other convenient 
curbed surface. Moreover, though not shown, the reflex 
reflector 6 (refer to Fig. 6) may be disposed at the posi- 
tion except for where said small reflecting surface 24a 
is installed. 

[0026] Also, in this third embodiment, a light emitting 
unit 5 provided with a small reflecting surface 4a similar 
to the one described for the first embodiment at the back 
of said lens 7, to obtain irradiation light form both small 
reflecting surface 4a, 24a as a lamp. 
[0027] In such composition if light near the lens 7 in 
the reflected light from said first reflecting surface 3 is 
reflected by the small reflecting surface 24a, and light 
near the light emitting unit 5 is reflected by the small 
reflecting surface 4a to realize the sharing, the one will 
not shield the other, and as shown In Fig. 8, It becomes 
possible to emit the light at the overlapped two point In 
the same division A which is fan-shaped from the light 
source 2. 

[0028] Fig. 9 and Fig. 1 0 show the fourth embodiment 
of the present invention, and light emission from two 
overlapped points within the aforementioned same divi- 
sion is very effective to improve the appearance of the 
automobile signal lamp 1 as the light emitting area 
seems to be increased, Therefore, this fourth embodi- 
ment intends to increase the light emitting area even 
when only the light emitting unit 5 is installed, for exam- 
ple. 

[0029] In order to achieve the aforementioned object, 



this fourth embodiment allows to obtain a plurality of light 
emitting places at the overlapped place even in the 
same division A. Though, in Fig. 9, the height of small 
reflecting surface 34a is higher as.it is more remote from 

5 the first reflecting surface 3, however, a tunnel shape 
opening 34b may be disposed at the small reflecting sur- 
: face 34a near the first reflecting surface 3 as shown in 
Fig. 10, for supplying light to the following small reflect- 
ing surface 34a. , 

10 [0030] Fig. 11 shows a fifth embodiment of the auto- 
mobile signal lamp .1. of the present invention. In the 
aforementioned embodiment, if the automobile signal 
lamp 1 is composed of a plurality of light emitting units 
5, respective light emitting units 5 are arranged not to 

15 be. overlapped. However, the present invention is not 
limited to this, but they can be used in overlapped mul- 
tiple rows. - 
[0031] In this case, if a second reflecting surface 4D 
of a lower light emitting unit 5D and a second reflecting 

20 surface 4U of a upper light emitting unit 5U are set in a 
position not to overlap in the vertical direction, the light 
from the lower light emitting unit 5D will not be shielded 
and can be directed to the irradiation direction. Obvious- 
ly, they may be overlapped in two or more rows. 

25 [0032] In the foregoing, it has been described suppos- 
ing that the light source 2D of the lower light emitting 
, unit 5Q and the light source 2U of the upper light emitting 
unit 5U are turned on at the same time; however, in this 
embodiment, it is not necessary that they light up simul- 

30 taneously, so for an automobile signal lamp 1 used com- 

■ ' monly as tail lamp and stop lamp, only one row is turned 
on to use as tail lamp, and a plurality of rows are turned 
on simultaneously to use as stop lamp, and the bright- 
ness can be switched over. 

35 [0033] Also, jn this embodiment, for example, if alight 
emitting unit 5 using a light source 2 emitting red light 
. color and a light emitting unit 5 using a light source 2 
emitting amber light color are overlapped, and if they 
' can be turned on or off selectively, they may be com- 

40 monly used as tail lamp and turn signal lamp.. 

[0034] As described above, the automobile signal 
lamp of the present invention, comprising at least one 
light emitting unit including a light source whose mam 
fight emitting direction substantially agrees with the ir- 

45 radiation axis of the automobile signal lamp, a first re- 
flecting surface corresponding to at least irradiation di- 
rection-side half of a parabolic reflecting surface ob- 
tained by rotating around said irradiation axis a parabola 
taking said light source as focal point, and a- direction 

50 orthogonal to said irradiation axis of the automobile sig- 
nal lamp as central line, and a second reflecting surface 
separated from said irradiation axis by a convenient dis- 
tance respectively in the reflection direction of said first 
reflecting surface, disposed radially not to interfere each 

55 other, and reflecting light from said first reflecting sur- 
face in a direction parallel to said irradiation axis, first, 
makes the light emitting unit free to set the light emitting 
area, by diverging once the light from the fight source in 
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the horizontal direction in respect of the optical axis by 
the first reflecting surface and then directing it to the ir- 
radiation direction by the second reflecting surface, 
thereby optimizing the number of light source to be in- 
stalled in the automobile signal lamp, and providing an . 5 
excellent effect to reduce the power consumption. 
[0035], Second, it becomes possible to impart a not 
conventional and novel aspect to the automobile signal 
lamp through the arrangement of second reflecting sur- 
face and small reflecting surface or the selection of to 
number of overlapped rows, contributing considerably, 
to the design improvement of this kind of automobile sig- - 
nal lamp. In addition, brightness changeover, emitting v 
light color changeover or the like are also made availa- ' 
ble, improving effectively its universality. . 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

4 * - It ... 
* . * - ■ - ' 

[0036] 

SO 

Fig. 1 is a front view showing a first light emitting 
unit portion; 

Fig. 2 is a cross section along the line A-A of Fig. 1 ; 
Fig. 3 is an illustrative drawing showing a composi- 
tion of the light emitting unit of the same first em- 2S 
bodiment; 

' Fig. 4 is a perspective view showing a state of use ' 
• of the same automobile signal lamp; 

Fig. 5 is a cross section showing a portion of light . 

emitting unit, essential part of the same automobile 30 

signal lamp; =■ 

Fig. 6 is a cross section showing a second embod- 
iment of an automobile signal lamp according also. . 
to the present invention by its essential part; 
Fig. 7 is a cross section showing a third embodiment 35 
of an automobile signal lamp according also to the 
present invention by its essential part; 
Fig. 8 is a front view of the same third embodiment; 
Fig. 9 is a cross section showing a fourth embodi- 
( ment of an automobile signal lamp according also 40 

to the present invention by its essential part; 
; Fig. 10 is a cross section showing a variant of the 
same fourth embodiment by its essential part; 
Fig. 11 is a cross section showing a fifth embodi- 
ment of an automobile signal 'lamp according also 45 
to the present invention by a portion of light emitting 
unit; and 

Fig. 12 is a cross section showing a conventional 
. example. 

- 50 

i 

Claims 

1 . An automobile signal lamp, comprising at least one. . 
light emitting unit including a light source whose 55 
main lighl emitting direction substantially agrees 
with the irradiation axis of the automobile signal 
lamp; a first reflecting surface corresponding to at 
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least irradiation direction side half of a parabolic re 7 
flecting surface obtained by rotating around said ir- 
radiation axis a parabola taking said light source as 
focal point, and a direction orthogonal to said irra- 
diation axis of the automobile signal lamp as central 
line, and a second reflecting surface separated from 
said irradiation axis by a convenient distance re- 
spectively in the reflection direction of said first re- 
flecting surface, disposed radially not to interfere 
each other, and reflecting light from said first reflect- 
. ing surface in a direction parallel to said irradiation 
axis. - 

2. The automobile signal lamp of claim 1 , wherein 
said second reflecting surface is formed as either a 
reflecting surface using the inner surface total re- 
flection, effect generated at the contact surface of 
high refractivity transparent member with the at- 
mosphere, or a reflecting surface using the total re- 
flection effect by a mirror surface, or a combination 
of. both reflecting surface. 

3. The automobile signal lamp of claim 1 or claim 2, 
wherein 

said second reflecting surface is formed by combin- 
ing convenient curbed surfaces, and has a disper- 
sion function to the reflected light from said first re- 
flecting surface. 

4. The automobile signal lamp of one of claim . 1 to 
claim 3, wherein 

said second reflecting surface is installed at over- 
lapped positions on a single parabola taking said 
irradiation axis as the center by changing it height 
or installation position. 

5. The automobile signal lamp of one of claim 1 to 
claim 4, wherein " 

at least a portion of the region of said light emitting 
unit except for where said second reflecting surface 
is disposed as light emitting portion is provided with 
a reflex reflector. ■ 

6/ The automobile signal lamp of one of claim 1 to 
claim 5, wherein 

a plurality of said light emitting units are disposed 
overlapped coaxially with said irradiation axis, and 
said second reflecting surface is installed not to in- 
/ terfere among respective light emitting units. 

7. The automobile signal lamp of one of claim 6, 
wherein 

said light emitting units are different in co)or of said 
light source. 



EP 1 118 813 A2 



Fig.1 




Fig. 2 




Fig.3 




6 



EP 1 118 813 A2 



Fig. 4 




ia.5 





•J 



EP 1 118 813 A2 



Fig. 6 
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source (2) as focal point, and a direction (Y) orthogonal 
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